
Wednesday, May 6, 2026    jeffmoore@tufs.ac.jp📧

English Phonetics 04: Making a Voice



Wednesday, May 6, 2026    jeffmoore@tufs.ac.jp📧

English Phonetics 04: Making a Voice

This weekThis week

PronunciationPronunciation Berries with very few huesBerries with very few hues

LectureLecture Making a voice: phonation and pitchMaking a voice: phonation and pitch

GameGame BoxingBoxing
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Attendance

Here!
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Lecture: The International Phonetic Alphabet

Segments, phonemes, phonesSegments, phonemes, phones

✪✪ Each letter in IPA is a segment (Each letter in IPA is a segment ( 分節音分節音 ))

✪✪ The smallest sound we can pronounceThe smallest sound we can pronounce

✪✪ Consonants (Consonants ( 子音子音 ) and vowels () and vowels ( 母音母音 ))
SpellingSpelling IPAIPA

つつ /t͜su//t͜su/
しし /ɕi//ɕi/
thinkthink //θθɪŋk/ɪŋk/
taxtax /tæks//tæks/
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Lecture: The International Phonetic Alphabet

Phones: real soundsPhones: real sounds

✪✪ Phonemes (Phonemes ( 音素音素 ) are not real, but phones () are not real, but phones ( 音音 ) are real) are real

✪✪ We use square brackets to show phonesWe use square brackets to show phones

✪✪ Broad transcriptions Broad transcriptions （簡略表記）（簡略表記） include only what’s necessaryinclude only what’s necessary

✪✪ Narrow transcriptionsNarrow transcriptions （精密表記）（精密表記） include as much details as possibleinclude as much details as possible

WordWord PhonemesPhonemes PhonesPhones
(somewhat narrow)(somewhat narrow)

PhonesPhones
(quite narrow)(quite narrow)

しかししかし /sikasi//sikasi/ [ɕi̥ ka↓ɕi][ɕi̥ ka↓ɕi] [ɕi̥̝ kä↓ɕi̝ ][ɕi̥̝ kä↓ɕi̝ ]
realreal /ril//ril/ [ˈɹijəɫ][ˈɹijəɫ] [ˈɹ̠  ijɤ][ˈɹ̠  ijɤ]
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Lecture: The International Phonetic Alphabet
Differences from GeniusDifferences from Genius

✪✪ Most dictionaries have their own systemMost dictionaries have their own system

✪✪ Most linguists think this is stupidMost linguists think this is stupid

WordWord IPAIPA GeniusGenius

kisskiss ɪɪ ɪɪ
dressdress  ɛ ɛ ee
catcat ææ ææ
footfoot ʊʊ UU

cupcup əə  ʌ ʌ
hothot ɑɑ ɑːɑː

WordWord IPAIPA GeniusGenius

sleepsleep ij ij iːiː
faceface ej ej eɪeɪ
schoolschool uwuw uːuː
boatboat owow ooUU

priceprice ajaj aɪaɪ
choicechoice ojoj ɔɪɔɪ
mouthmouth awaw aaUU

WordWord IPAIPA GeniusGenius

birdbird ɚɚ əːəːrr
startstart rɑrɑ ɑːɑːrr
northnorth oror ɔːɔːrr
nearnear irir əɪəɪ rr
curecure urur uəuərr
squaresquare erer eəeərr
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Pronunciation: Berries with very few hues
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Pronunciation: Berries with very few hues

OverviewOverview

✪✪ [f] and [h][f] and [h]

✪✪ [b] and [v][b] and [v]

✪✪ minimal pairsminimal pairs
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Pronunciation: Berries with very few hues

[f] and [h][f] and [h]

✪✪ [f][f] = voiceless labiodental fricative ( = voiceless labiodental fricative ( 無声唇歯摩擦音無声唇歯摩擦音 ))

✪✪ [h][h] = voiceless glottal fricative ( = voiceless glottal fricative ( 無声声門摩擦音無声声門摩擦音 ))

✪✪ Japanese Japanese [ɸ][ɸ] = voiceless bilabial fricative ( = voiceless bilabial fricative ( 無声両唇摩擦音）無声両唇摩擦音）

[f][f] [h][h] [ɸ][ɸ]
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Pronunciation: Berries with very few hues

No need to bite deepNo need to bite deep

✪✪ Use the inside of the lipUse the inside of the lip

✪✪ A deep bite is too slowA deep bite is too slow

[f][f]
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Pronunciation: Berries with very few hues

Try saying Try saying Japanese Japanese ふふ words with an American accent.words with an American accent.
Now try English words: fishNow try English words: fish  [[f ]ɪʃf ]ɪʃ , fly, fly [flaj [flaj]]

福岡福岡
[ˌ[ˌfuwfuwˌkuˈwowkə]ˌkuˈwowkə]

洋服洋服
[ˈ[ˈjowfjowfəˌkuw]əˌkuw]

flying fishflying fish    

[ˌflajɪŋ ˈ[ˌflajɪŋ ˈfɪʃfɪʃ]]
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Pronunciation: Berries with very few hues

[b] and [v][b] and [v]

✪✪ [b][b] = voiced  = voiced bilabial fricative (bilabial fricative ( 有声両唇破裂音有声両唇破裂音 ))

✪✪ [v][v] = voiced labiodental fricative ( = voiced labiodental fricative ( 有声唇歯摩擦音有声唇歯摩擦音 ))

[v][v][b][b]
Dacci, Dacci, リチャード川口リチャード川口 (2019)(2019) 「発音記号キャラ辞典」角川「発音記号キャラ辞典」角川
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Pronunciation: Berries with very few hues

Try saying Try saying Japanese /b/ words with an American accent.Japanese /b/ words with an American accent.

危ない危ない
[ˌævəˈnaj[ˌævəˈnaj]]

美術館美術館
[vɪˈd͜ʒuwtsəˌkɑn][vɪˈd͜ʒuwtsəˌkɑn]

average vanillaaverage vanilla  
  [ˈævɹɪd͜ʒ vəˈnɪlə[ˈævɹɪd͜ʒ vəˈnɪlə]]
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Pronunciation: Berries with very few hues

fewfew huehue foolfool who’llwho’ll

[fjuw][fjuw] [hjuw][hjuw] [fuw[fuwəəɫ]ɫ] [huw[huwəəɫ]ɫ]
少ない、いくつかの少ない、いくつかの 色相色相 間抜け間抜け 誰が～する（未来形）誰が～する（未来形）
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Pronunciation: Berries with very few hues

funkyfunky hunkyhunky fourfour whorewhore

[ˈfəŋki][ˈfəŋki] [ˈhəŋki][ˈhəŋki] [for][for] [hor][hor]
ファンキーなファンキーな 筋肉質でセクシーな筋肉質でセクシーな 四四 売春婦、ふしだらな女売春婦、ふしだらな女

super disrespectful, super disrespectful, 
don’t say thisdon’t say this
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Pronunciation: Berries with very few hues

basebase vasevase boatboat votevote

[bejs][bejs] [vejs][vejs] [bowt][bowt] [vowt][vowt]
基盤、駐屯地、塁基盤、駐屯地、塁 花瓶、つぼ花瓶、つぼ 船船 投票する投票する
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Pronunciation: Berries with very few hues

burybury veryvery bowbow vowvow

[ˈbɛrij][ˈbɛrij] [ˈvɛrij][ˈvɛrij] [baw][baw] [vaw][vaw]
埋める埋める とてもとても お辞儀お辞儀 誓い誓い
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Lecture: The Source-Filter Model
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Lecture: The Source-Filter Model

Discussion questionDiscussion question

✪✪ What do we need, physically, to speak?What do we need, physically, to speak?
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Lecture: The Source-Filter Model

OverviewOverview

✪✪ Key anatomyKey anatomy

✪✪ Pitch and frequencyPitch and frequency

✪✪ Singing voicesSinging voices
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Lecture: The Source-Filter Model

Key anatomyKey anatomy

✪✪ The respiratory systemThe respiratory system

✪✪ The larynxThe larynx

✪✪ The vocal tractThe vocal tract
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Lecture: The Source-Filter Model

Key anatomyKey anatomy

✪✪ The respiratory systemThe respiratory system

✪✪ The larynxThe larynx

✪✪ The vocal tractThe vocal tract

FilterFilter

SourceSource
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Lecture: The Source-Filter Model

The respiratory systemThe respiratory system

✪✪
　　　　　　　　　　  　　　　　　　　　　  おうかくまくおうかくまく

diaphragmdiaphragm  (( 横隔膜横隔膜 ))

✪✪
creates a vacuum in the lungs creates a vacuum in the lungs 
to breathe into breathe in

✪✪
pushes air out of the lungs, up pushes air out of the lungs, up 
the trachea, and into the larynxthe trachea, and into the larynx

https://teachmeanatomy.info/thorax/muscles/diaphragm/https://teachmeanatomy.info/thorax/muscles/diaphragm/
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Lecture: The Source-Filter Model

Arai Takayuki (Sophia University)Arai Takayuki (Sophia University)

The respiratory systemThe respiratory system

✪✪
　　　　　　　　　　  　　　　　　　　　　  おうかくまくおうかくまく

diaphragmdiaphragm  (( 横隔膜横隔膜 ))

✪✪
creates a vacuum in the lungs creates a vacuum in the lungs 
to breathe into breathe in

✪✪
pushes air out of the lungs, up pushes air out of the lungs, up 
the trachea, and into the larynxthe trachea, and into the larynx
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Lecture: The Source-Filter Model

The respiratory systemThe respiratory system

✪✪

　 　 　 　 　　 　 　 　 　 きかんきかん

tracheatrachea ( ( 気管気管 ))
also called the “airway”also called the “airway”
air passageair passage

✪✪

　　　  　　　  はいはい

lungslungs ( ( 肺肺 ))
air storageair storage
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Lecture: The Source-Filter Model

The phonatory systemThe phonatory system

✪✪

　 　 　 　 　   　 こうとう　 　 　 　 　   　 こうとう

larynxlarynx ( ( 喉頭喉頭 ))
layman’s term: voice boxlayman’s term: voice box
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Lecture: The Source-Filter Model

Boney bitsBoney bits

✪✪

　 　 　 　 　 　 　 　 　 　 ぜっこつ　 　 　 　 　 　 　 　 　 　 ぜっこつ

hyoid bonehyoid bone ( ( 舌骨舌骨 ))
only bone in humans that is not connected to only bone in humans that is not connected to 
any other nearby bonesany other nearby bones

✪✪

　 　 　 　 　 　 　 　 　 　 　 　 　     こうじょうなんこつ　 　 　 　 　 　 　 　 　 　 　 　 　     こうじょうなんこつ

thyroid cartilagethyroid cartilage ( ( 甲状軟骨甲状軟骨 ))
larger, higher of the two cartilageslarger, higher of the two cartilages
laryngeal prominence (laryngeal prominence ( 喉頭隆起喉頭隆起 ) in front) in front
grows due to testosterone during pubertygrows due to testosterone during puberty
layman’s term: Adam’s apple (layman’s term: Adam’s apple ( 喉仏喉仏 ))

✪✪
　　　　　　　　　　　　　りんじょうなんこつ　　　　　　　　　　　　　りんじょうなんこつ

cricoid cartilagecricoid cartilage ( ( 輪状軟骨輪状軟骨 ))
smaller, lower of the two cartilagessmaller, lower of the two cartilages
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Lecture: The Source-Filter Model

The main charactersThe main characters

✪✪

　　　　　　　　　　せいたい　　　　　　　　　　せいたい

vocal foldsvocal folds ( ( 声帯声帯 ))
layman’s term: vocal cordslayman’s term: vocal cords
thicker, longer, rounder in menthicker, longer, rounder in men

✪✪
　　　　　  　せいもん　　　　　  　せいもん

glottisglottis ( ( 声門声門 ))
space between vocal foldsspace between vocal folds
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Lecture: The Source-Filter Model

The process of phonation (The process of phonation ( 発声発声 ))

✪✪
Diaphragm pushes air up Diaphragm pushes air up 
through tracheathrough trachea

✪✪
Closed vocal folds are pushed Closed vocal folds are pushed 
open, then fall back together open, then fall back together 
many times per secondmany times per second

✪✪
This adds vibration to the air, This adds vibration to the air, 
making a voicemaking a voice
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Lecture: The Source-Filter Model
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Lecture: The Source-Filter Model
The number of oscillations 

( 振動 ) of the vocal folds each 
second is the fundamental 
frequency. ( 基本周波数 )

Howard, D.M. (1998) ‘Instrumental voice measurement: uses and 
limitations’ in Harris, T., Harris, S. Rubins, J.S. and Howard, D.M. 
(eds) The Voice Clinic Handbook London: Whurr.
Mathieson, L. (2001) Greene and Mathieson’s The Voice and Its 
Disorders (6th edn) London: Whurr Publishers.

rangerange averageaverage

childchild 208~440Hz208~440Hz 265Hz265Hz

womanwoman 155~334Hz155~334Hz 225Hz225Hz

manman 85~196Hz85~196Hz 128Hz128Hz
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Lecture: The Source-Filter Model

What is sound?What is sound?

✪✪
Waves of high and low air Waves of high and low air 
pressurepressure

✪✪
The vocal folds directly create The vocal folds directly create 
periods of high and low periods of high and low 
pressurepressure

✪✪
Sound does not travel in wiggly Sound does not travel in wiggly 
lines!lines!

(( 圧縮圧縮 ))

(( 空気圧空気圧 ))

希薄希薄
（化）（化）
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Lecture: The Source-Filter Model

Frequency Frequency (( 周波数周波数 ))

measured in Hertz (Hz)measured in Hertz (Hz)
1 Hz = 1 wave/second1 Hz = 1 wave/second

Amplitude Amplitude (( 振幅振幅 ))

measured in measured in 
decibels (dB)decibels (dB)

Waveforms (Waveforms ( 波形波形 ))

✪✪ This is a pure tone (This is a pure tone ( 純音純音 ), like a sin wave), like a sin wave

✪✪ This is periodic (This is periodic ( 周期的周期的 ))

✪✪ Noise is non-periodic (Noise is non-periodic ( 非周期的非周期的 ))
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Lecture: The Source-Filter Model

Two or more pure tones together make a Two or more pure tones together make a 
complex tone (complex tone ( 複合音複合音 ))

y=sin(x)y=sin(x) y=sin(x)+½sin(2x)y=sin(x)+½sin(2x) y=sin(x)+½sin(2x)+y=sin(x)+½sin(2x)+⅓sin(3x)⅓sin(3x)

me saying “iiiii”me saying “iiiii”
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Lecture: The Source-Filter Model

Fundamental frequency (Fundamental frequency ( 基本周波数基本周波数 ))

✪✪ The largest on the graphThe largest on the graph

✪✪ We hear this as pitchWe hear this as pitch
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Lecture: The Source-Filter Model

Changing pitchChanging pitch

✪✪
　　　　　　　　　　　　　　　  りんじょうこうじょうきん　　　　　　　　　　　　　　　  りんじょうこうじょうきん

cricothyroid musclecricothyroid muscle ( ( 輪状甲状筋輪状甲状筋 ))

✪✪
Tilts the thyroid cartilage to stretch the Tilts the thyroid cartilage to stretch the 
vocal foldsvocal folds

✪✪ Pitch goes higher under tensionPitch goes higher under tension
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Lecture: The Source-Filter Model

Let’s try singing!
• Hold your fingers up to your throat. Feel the two 

cartilages. Feel how they change position, up and 
down, forward and back.

♬ ～上を向いて歩こう～♬

♬ ～ Let it go, let it go
Can’t hold back anymore ～♬
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Lecture: The Source-Filter Model

Operatic toneOperatic tone

✪✪
　　　　　　　　　　　　　　こうじょうぜっこつきん　　　　　　　　　　　　　　こうじょうぜっこつきん

thyrohyoid musclethyrohyoid muscle ( ( 甲状舌骨筋甲状舌骨筋 ))

✪✪
attaches to the thyroid cartilage (attaches to the thyroid cartilage ( 甲状軟骨甲状軟骨 ) ) 
and the hyoid bone (and the hyoid bone ( 舌骨舌骨 ) ) 

✪✪ moves the larynx up and downmoves the larynx up and down

✪✪ makes a larger resonating chamber (makes a larger resonating chamber ( 反響室反響室 ))
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Juan Diego Flórez & Diana Damrau, “Libiamo, ne’ lieti calici,” 
La Traviata, Giuseppe Verdi. Metropolitan Opera, 2018-12-18.
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Lecture: The Source-Filter Model

Let’s try singing!
• Try to lower your larynx. Your voice will get larger 

and fuller, but the pitch should stay the same.

♬～上を向いて歩こう～♬

♬ ～ Let it go, let it go
Can’t hold back anymore ～♬
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Lecture: The Source-Filter Model

Pop and rock singing: “twang”Pop and rock singing: “twang”

✪✪
　　　　　　　　　　　　　　　　　　　　　　　　　いんとうしゅうしゅくきん　　　　　　　　　　　　　　　　　　　　　　　　　いんとうしゅうしゅくきん

pharyngeal constrictor musclespharyngeal constrictor muscles  (( 咽頭収縮筋咽頭収縮筋 ))
✪✪ surround the surround the pharynxpharynx ( ( 咽頭咽頭 ))

✪✪
tighten and harden the throat, reducing damping from tighten and harden the throat, reducing damping from 
soft tissues (especially around 2.8 kHzsoft tissues (especially around 2.8 kHz

2.8 kH
z

2.8 kH
z
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講義：発声 (phonation)

Let’s twang!

• Service workers use it all the time!

いらっしゃいませ！

Welcome to Burger King, home 
of the Whopper!
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Lecture: The Source-Filter Model

Let’s try singing!
• Use the 「いらっしゃいませ」 voice! Tighten your 

pharynx ( 咽頭 ), tilt your larynx ( 喉頭 ) forward, and 
close your vocal folds fully.

♬ ～上を向いて歩こう～♬

♬ ～ Let it go, let it go
Can’t hold back anymore ～♬
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Lecture: The Source-Filter Model

Voice registers (Voice registers ( 声区声区 ))
EnglishEnglish JapaneseJapanese

HighestHighest whistle register, flageoletwhistle register, flageolet フラジオレットフラジオレット

↕↕
falsettofalsetto ファルセット、仮声ファルセット、仮声

modal voice 地声

Lowest creaky voice, vocal fry きしみ声

modal (normal) voicemodal (normal) voice falsettofalsetto
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Mariah Carey, “Emotions,” Live 
at MTV Unplugged, March 1992
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Lecture: The Source-Filter Model

Weirder voicesWeirder voices

✪✪
　　　　　　　　　　　　　かせいたい　　　　　　　　　　　　　かせいたい

false vocal foldsfalse vocal folds ( ( 仮声帯仮声帯 ))

✪✪ meaty part outside the vocal foldsmeaty part outside the vocal folds

✪✪
not usually used in speech, but very important for not usually used in speech, but very important for 
metalmetal
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Adrienne Cowan, “Easy and Safe Metal Screaming 
Tutorial (Beginner Level)”, YouTube, 2021-2-20, 
https://www.youtube.com/watch?v=Qv5t2ITnW1s
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Lecture: The Source-Filter Model

Let’s try screaming!Let’s try screaming!
• Make a big, annoyed sigh. Give it breath support. Make a big, annoyed sigh. Give it breath support. 

Open your jaw wide.Open your jaw wide.

上を向いて歩こう上を向いて歩こう

Let it go, let it go!Let it go, let it go!
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This week’s reading
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This week’s reading

有本ら（有本ら（ 20212021 ）「英語発音の指導 ）「英語発音の指導 : : 基礎知識からわ基礎知識からわ
かりやすい指導法・使いやすい矯正方法まで」三修社かりやすい指導法・使いやすい矯正方法まで」三修社

✪✪ 27~34
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Thanks for coming!

HomeworkHomework

✪✪ Read Arimoto et al, 27~34Read Arimoto et al, 27~34

Next weekNext week

PronunciationPronunciation Consonant clustersConsonant clusters

LectureLecture English rhythmEnglish rhythm

GameGame BlooketBlooket
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